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Abstract 
This paper reports on a genre-based analysis of the rhetorical moves in research article introductions (RAIs) in Forestry, an 
established applied science discipline. Based on Swales’ (2004) revised CARS model, this study covers 20 RAs collected from 
four high impact Forestry journals. Our findings indicate that although Forestry RAIs largely conform to the revised CARS 
framework, prominent variations in step occurrences are noteworthy in comparison to those in other disciplines. The incidence of 
centrality claims in Forestry is significantly higher than those in some established disciplines. Research niches in Forestry are 
predominantly established using gap indications and positive justifications, thus showing (i) considerable similarity compared to 
those in Wildlife Behaviour, and (ii) notable difference compared to those in Civil Engineering. Hypothesis formulation also 
appears in half of the Forestry RAIs, thus exhibiting a significant distinction in comparison to those in Wildlife Behaviour and 
Civil Engineering. In terms of method-related summaries, Forestry resembles Civil Engineering rather than Wildlife Behaviour, 
given that two-thirds of Civil Engineering RAIs included such summative methodological statements while none of the writers in 
Wildlife Behaviour considered it necessary to incorporate this step in the beginning of a research paper. Based on the findings 
reported in this paper, we argue that rhetorical strategies actually constitute a crucial aspect in which different scientific 
disciplines can be distinguished and recognised. More importantly, varying degrees of emphasis need to be placed on different 
rhetorical steps while language instructors design teaching materials aimed at guiding learners in the writing of research 
introductions in courses on English for Research Purposes (ERP). 
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1. Introduction 
Research articles (RAs) have been actively studied using genre-based approaches in the last three decades (e.g., 
Kanoksilapatham, 2005; Lin & Evans, 2012; Nwogu, 1997; Swales, 1990). The interest in the genre analysis of RAs 
is motivated by the fact that they constitute an important channel of scientific or scholarly communication. It is a key 
genre used by scientific communities as a medium for the dissemination and ratification of knowledge in different 
disciplines. However, both native and non-native speakers often find research articles difficult to write as they 
require a considerable degree of familiarity with (i) the existing RAs in a given field, and (ii) writing skills needed to 
express ideas in a form that is acceptable to the discourse community to which the writer belongs (Kanoksilapatham, 
2005). The ESP approach to genre analysis aims to make explicit to disadvantaged learners, especially non-native 
students, the connection between text structure and its communicative purpose (Bawarshi & Reiff, 2010). It is based 
on the assumption that when students are given a rhetorical understanding of texts and the metalanguage to analyse 
them, they are able to question, compare and deconstruct texts and grasp their underlying assumptions (Fairclough, 
1995). In this regard, a genre-based understanding of RAs in a particular discipline can thus help learners to be more 
conscious of the conventions of writing, and further enable them to produce texts that are well-formed in terms of 
linguistic choices and structure. By providing an explicit knowledge of the rhetorical moves and linguistic 
mechanisms of RAs, we can ensure that students have access to forms of language that are powerful in the academic 
world. This will eventually facilitate the assimilation of these students into the academic or professional discourse 
communities they aspire to join. 
 
Some previous studies have focused on certain sections of RAs, such as Introductions (e.g., del Saz Rubio, 2011; 
Ozturk, 2007), Methods (e.g., Lim, 2006; 2011), Results (e.g., Brett, 1994) and Discussions (e.g., Basturkmen, 2012; 
Yang & Allison, 2003), while others have focused on the entire RA (e.g., Kanoksilapatham, 2005; Li & Ge, 2009; 
Posteguillo, 1999). Among the different sections of RAs, the Introduction section has received special attention 
particularly due to the influence of Swales’ (1990, 2004) CARS model on ESP-based genre analysis as a whole. The 
CARS model has been used for various purposes which include (i) identifying the rhetorical structure of specific 
disciplines (Anthony, 1999; Kanoksilapatham, 2005), (ii) analysing interdisciplinary differences (Samraj, 2002), (iii) 
intra-disciplinary differences (Ozturk, 2007), and (iv) contrastive analysis (Loi, 2010). However, many of these 
studies were interested in the move sequences or the rhetorical structure of the Introduction section (Anthony, 1999; 
Loi, 2010; Ozturk, 2007; Samraj, 2002). Relatively fewer studies (Kanoksilapatham, 2011; Lim, 2012; Nwogu, 
1997) have dealt with the linguistic realisations of these moves and steps. In this regard, Bhatia (1997) pointed out 
that in the teaching of genre aimed at accomplishing of the communicative goal-oriented purposes, it is important for 
learners to acquire the knowledge of the lexico-grammatical, semantic and discoursal resources of the genre 
concerned (Bhatia, 1997). 
 
Another reason for the ongoing interest in RAs as a genre is the finding that there are significant differences 
between RAs in various disciplines in their rhetorical structure and linguistic choices. Samraj (2002) found that the 
related disciplines of Conservation Biology and Wildlife Behaviour, both environmental sciences, differ in their 
rhetorical structure, and Ozturk (2007) and Yang and Allison (2003) also found differences between sub-disciplines 
in the same field. Samraj (2002) explained the differences between Wildlife Behaviour and Conservation Biology in 
terms of established and emerging disciplines, a difference which is acknowledged and supported by Yang and 
Allison (2003) and Ozturk (2007). However, rhetorical similarity across established disciplines can still be further 
explored. For instance, both Wildlife Behaviour (WB) and Civil Engineering (CE) are considered established 
disciplines falling in the category of applied sciences. According to Samraj (2002) and Kanoksilapatham (2011), it 
has been observed that a pivotal step, such as ‘indicating a gap’, is found in 91.6% of WB RAIs, while it only 
appears in 71% of CE RAIs. While 100% of the WB RAIs use the step ‘announcing research descriptively and/or 
purposively’, only 78.3% of the CE RAIs do so. While civil engineers do not present their hypotheses at all, a third 
of WB writers present their hypotheses in the Introduction section. In the light of these interdisciplinary differences 
among established disciplines, it is pertinent to ask where another established discipline, such as Forestry, should be 
placed. In its rhetorical structure, will it be similar to WB or to CE? These disciplinary differences clearly point to a 
55 Renu Joseph et al. /  Procedia - Social and Behavioral Sciences  134 ( 2014 )  53 – 69 
need for “wider on-going research” (del Saz Rubio, 2011, p. 259) in order to provide learners with findings based on 
a genre-based analysis of the specific disciplines in which they are being trained. 
 
The present study aims to identify the schematic structure of Forestry research introductions, focusing on the 
constituent steps and linguistic mechanisms used to accomplish each rhetorical move, in order to create a 
pedagogically applicable model for guiding Forestry students. Although certain disciplines relating to the natural 
world, such as Wildlife Behaviour (Samraj, 2002), Conservation Biology (Samraj, 2002), Botany (Weissberg, 1984, 
cited in Swales, 1990), and Zoology (Dubois, 1982, cited in Swales, 1990) have been studied, there has been no 
study, to our knowledge, on both the constituent steps and their linguistic realisations in Forestry RAIs, which 
apparently follow a publishing tradition dating back to the 19th century. By analysing the rhetorical pattern and 
linguistic features that are characteristic of Forestry RAIs, this study is likely to help instructors and course designers 
to provide targeted instruction that will enable students, especially non-native, to comprehend how RAIs in Forestry 
are constructed, and to produce publishable articles in the discipline. Its specific objectives are two-fold: (i) to 
identify the rhetorical moves and constituent steps that writers use in Forestry RA Introductions, and (ii) to identify 
the linguistic mechanisms employed to accomplish the various communicative functions in the constituent steps 
identified. This study will take a top-down approach wherein the starting point for understanding the text would be 
the communicative purposes of the text before the analysts focus on the lexico-grammatical features of the text 
(Upton & Cohen, 2009). This study aims to provide students with discipline-specific awareness of the genre and the 
linguistic competence to use the knowledge (Mur-Duenas, 2011). Language instructors will then be able to use the 
knowledge about the communicative conventions of Forestry RAIs to design training materials and provide 
appropriate guidance to students. 
2. Method 
In this study, 20 Forestry RAIs were analysed using Swales’ (1990, 2004) CARS model. The corpus was 
compiled from four high impact Forestry journals published in 2011 and 2012, namely Forest Science, Forest 
Ecology and Management, Canadian Journal of Forest Research and Agricultural and Forest Meteorology. These 
four journals cover a wide range of forestry-related topics. Five empirical articles following the IMRD structure 
were selected from each journal. Theoretical and review articles were excluded as their rhetorical structure may 
differ from that of data-driven empirical articles (Crookes, 1986).  
 
The analysis was based on Swales’ (2004) CARS model, with the addition of the step ‘centrality claims’ from the 
1990 model. The 1990 CARS model has been used by other researchers (del Saz Rubio, 2011; Ozturk, 2007) to 
discuss certain linguistic strategies in greater detail. The 2004 model reduces the two steps ‘centrality claims’ and 
‘making topic generalisations’ into one. The model used for the present study is shown in Table 1. 
 
The starting point of the analysis was the identification and labelling of moves and steps. Text segments 
performing a "specific communicative function" were classified as "moves" (Connor, Upton & Kanoksilapatham, 
2007, p. 17). Steps were identified as the constituent elements of a move which, together or in some combinations, 
contribute to the function of the move (Swales, 1990). Move analysis was carried on the basis of communicative 
purposes (Yang & Allison, 2004). Linguistic clues such as technical words, verb forms, and summary statements 
were used to identify moves and steps (Lim, 2006; Nwogu, 1997). In this study, steps have been classified as 
‘obligatory’, ‘quasi-obligatory’ and ‘optional’. According to some recent previous studies (Lim, 2010, p. 231; Soler-
Monreal et al., 2011, p. 8; Yang & Allison, 2003, p. 372-374), a move is considered ‘obligatory’ if it occurs in all 
(100%) of the texts, and ‘quasi-obligatory’ if it occurs in 51% to 99% of the texts. A move or step which appears in 
half or fewer than 50% of the texts is only considered optional. Following the analysis of the rhetorical structure of 
the RAs, a qualitative analysis of associated linguistic mechanisms was then carried out to identify the lexico-
grammatical features associated with the rhetorical steps, including word choice, phrase types, and grammatical 
features such as tense, aspect, and voice (Upton & Cohen, 2009). 
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Table 1: Analytic framework for the study based on Swales’ CARS models (1990, 2004). 
 
Moves Steps 
Move 1: 
  
Establishing a territory Step 1  Claiming centrality 
Step 2 Topic generalisations of increasing specificity 
Move 2:  Establishing a niche Step 1A  Indicating a gap 
Step 1B  Adding to what is known 
Step 2 Presenting positive justification 
Move 3:  Presenting the present work Step 1  Announcing the research purposively or descriptively 
Step 2 Presenting hypotheses, questions and assumptions (optional) 
Step 3 Definitional clarifications (optional) 
Step 4 Summarising methods (optional) 
Step 5 Announcing principal outcomes  (*PISF) 
Step 6 Stating the value of  the present research (PISF) 
Step 7 Outlining the structure of the paper  (PISF) 
* Probable in some fields (PISF) 
 
3. Results and discussion 
3.1. Move-step sequence 
The analysis indicates that the move structure of Forestry RAIs largely follows the CARS model. Table 2 shows 
the move sequence and the number of move units in each RAI. All the Introduction sections in the corpus contain the 
three moves in the CARS (Swales, 1990, 2004) model. However, observation of move sequences employed in 
Forestry articles indicate that (i) RAIs in the discipline do not always follow the ‘1-2-3’ sequence, and (ii) cyclic 
patterning is considerably common. Almost all RAIs open with Move 1, except in one instance (i.e., RA 17) which 
opens with Move 2. Move 3 (i.e., ‘presenting the present work’) is consistently the closing move in the entire corpus. 
However, progression from Move 1 to Move 3 is direct only in 15% of the RAIs. The remaining RAIs show varying 
degrees of cyclicity (e.g., 1-2-1-2-3, 1-2-1-3-1-2-3, etc.) between the opening move and the closing move. A variety 
of move structures have been observed, thus “indicating possible and expected idiosyncrasy of individual writers or 
groups of writers” (Kanoksilapatham, 2011, p. 66). The commonest cyclic pattern consists of ‘1-2’ sequences which 
is observed in 12 out of the 20 RAs. In one case (i.e., RA3), 8 cycles of the ‘1-2’ sequence have been identified. In 
contrast, sequences of ‘1-3’ and ‘3-1’ appear in only two RAIs (see Table 2). 
 
Move 1 is found to recur in 80% of the corpus. In keeping with the observation that ‘1-2’ is the most common 
sequence, the recurrence of Move 2 is observed in 70% of the corpus, while Move 3, the preferred closing move, 
recurs the least, in only 40% of the corpus. The number of move units ranges from 3 to 24 largely as a result of the 
cyclic patterning of move occurrences. Overall, the average number of move units in an Introduction section is 8. 
Table 3 shows the occurrences of the constituent steps. Based on the analysis, there are only three obligatory/quasi-
obligatory steps in Forestry RAs. They are Step 1.2 (i.e., ‘topic generalisations of increasing specificity’), Step 3.1 
(i.e., ‘announcing the research descriptively and/or purposively’), both of which occur in 100% of the Forestry RAIs 
and Step 2.1A (i.e., ‘indicating a gap’) which appears in 95% of the research reports. 
 
Step 1.1 (i.e., ‘centrality claims’), Step 2.2 (i.e., ‘presenting positive justification’), Step 3.2 (i.e., ‘presenting 
hypotheses, questions and assumptions’) and Step 3.4 (i.e., ‘summarising methods’) are employed in at least half of 
the RAIs. Step 3.6 (i.e., ‘stating the value of the present research’) occurs in 30% of the RAIs and Step 3.3 (i.e., 
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‘definitional clarifications’) in merely 10% of them. None of the RAIs studied announces principal outcomes or 
outlines the structure of the article. 
 
 Table 2: Move sequence of RA Introductions in Forestry. 
 
RA No. Move Sequence No. of move 
units 
RA1 1 2 1 2 1 3 1 2 3                               9 
RA2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 3 15 
RA3 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 3 1 3 1 3 2 3 24 
RA4 1 2 1 2 3 5 
RA5 1 2 1 2 3 5 
RA6 1 2 1 2 1 3                   6 
RA7 1 2 1 3 1 2 3 7 
RA8 1 2 1 2 1 2 3 7 
RA9 1 2 3 1 3 1 3 1 2 1 2 1 3 1 3 15 
RA10 1 2 3 3 
RA11 1 2 3 3 
RA12 1 1 3 2 3 5 
RA13 1 2 1 2 1 2 2 1 2 3 10 
RA14 1 2 3 3 
RA15 1 2 1 2 3 5 
RA16 1 2 3 1 3 5 
RA17 2 1 2 2 1 2 2 1 2 3 10 
RA18 1 2 3 1 3 5 
RA19 1 2 1 2 1 2 3 1 2 1 2 3 12 
RA20 1 2 1 2 3                                       5 
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 Table 3: Step occurrences in Forestry research Introductions. 
 
 
 RA 1.1 1.2 2.1A 2.2 3.1 3.2 3.3 3.4 3.5 
RA1 0 1 1 0 1 0 0 1 1 
RA2 0 1 1 0 1 0 0 1 0 
RA3 1 1 1 1 1 1 0 1 0 
RA4 1 1 1 1 1 1 0 1 0 
RA5 1 1 1 0 1 1 0 0 0 
RA6 1 1 1 0 1 1 0 0 0 
RA7 0 1 1 1 1 0 1 1 1 
RA8 1 1 1 0 1 1 0 1 1 
RA9 0 1 1 0 1 0 1 0 1 
RA10 1 1 1 0 1 1 0 0 0 
RA11 1 1 1 1 1 0 0 1 0 
RA12 0 1 0 1 1 1 0 0 0 
RA13 1 1 1 1 1 0 0 0 0 
RA14 1 1 1 0 1 0 0 0 0 
RA15 0 1 1 1 1 0 0 1 0 
RA16 0 1 1 0 1 1 0 0 1 
RA17 0 1 1 1 1 0 0 0 0 
RA18 1 1 1 0 1 0 0 1 1 
RA19 1 1 1 1 1 1 0 0 0 
RA20 0 1 1 1 1 1 0 1 0 
Total  11 20 19 10 20 10 2 10 6 
Percentage 
(N=20) 
55 100 95 50 100 50 10 50 30 
 
 
Based on these findings, Table 4 shows the rhetorical pattern of Forestry RAIs with reference to the occurrences 
of the different steps concerned. The following sections present a detailed discussion of each of the three moves, 
their associated steps and related linguistic realisations. 
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Table 4: Proposed Model for Forestry RAIs 
 
 
Move 1 Establishing a territory Obligatory 
Step 1 Claiming centrality Quasi-obligatory 
Step 2 Topic generalisations of increasing specificity Obligatory 
Move 2 Establishing a niche Obligatory 
Step 1A Indicating a gap Quasi-obligatory 
Step 2 Presenting positive justification Optional 
Move 3 Presenting the present work Obligatory 
Step 1 Announcing the research descriptively and/or purposively  Obligatory 
Step 2 Presenting hypotheses, questions and assumptions Optional 
Step 3 Definitional clarifications  Optional 
Step 4 Summarising methods  Optional 
Step 5 Stating the value of  the present research Optional 
 
3.2. Move 1: Establishing a territory 
Move 1 (i.e., ‘establishing a territory’) in Forestry RAs is realised by means of two steps: Step 1.1 (i.e., ‘claiming 
centrality’) and Step 1.2 (i.e., ‘topic generalisations of increasing specificity’).  
3.2.1   Centrality claims 
Centrality claims aim to convince the academic community of the significance of the research. In Forestry RAs, 
centrality is established by referring to the significance of the problem to research using expressions indicating the 
prominence of the research area (e.g., ‘important in calculating the C implications’, ‘powerful predictor of…forest 
structure and function’) or the real world (e.g., ‘vital to economy’, ‘achieve long term forest integrity’, ‘sustainable 
management of forested streams’, etc.). Locative adverbials (e.g., ‘in the region’, ‘in Pennsylvania’, etc.) highlight 
the specific regions in the real world where problems have been identified as being serious. Centrality is established 
through the use of evaluative adjectives (e.g., ‘essential’, ‘serious’, ‘persistent’, ‘primary’, etc.) and adverbs 
indicating importance (e.g., ‘potentially’, ‘vitally’, ‘increasingly’, etc.) as shown in the following examples. 
 
1. It is important, therefore, that the potential of these plantations to support woodland species and 
communities is quantified and that this information is used to inform plantation management practices. 
(RA 14: 86) 
2. A consequence of the age-related decline in water use is that, following major disturbance such as a 
stand-replacing fire, the new, rapidly growing young trees may use more water than the older trees that 
they have replaced (Langford, 1976; Kuczera, 1987; Cornish, 1993; Hornbeck et al., 1993).This has 
potentially serious implications in regions that depend on runoff from forested catchments for urban or 
agricultural water supply. Forested catchments in the mountains of southeastern Australia supply water 
to millions of people in the region and to an agricultural industry that is vital to the region’s economy. 
(RA 11: 1) 
3. Regenerating oak (Quercus spp.) forests has been a persistent problem in Pennsylvania and other parts 
of the central hardwood region of eastern North America (Moser et al.2006; McWilliams et al. 2007). 
(RA10: 698) 
4. The prediction of altered cloud regimes with continued climate warming is still poorly understood, yet 
considered of primary importance in understanding the effects of global change on ecosystem function 
(IPCC, 2007).(RA 5:28). 
5. Recognizing that numerous factors are potentially important in stand and landscape design, forest 
managers can strive to achieve long-term forest integrity and diversity through understanding natural 
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disturbance processes and outcomes (Haeussler and Kneeshaw 2003; Kimmins 2004; Perera and Buse 
2004). (RA 6: 2177) 
6. To validate spread models, discriminate between sources of error and calibrate results, it is essential 
that there are effective and objective measures of model performance (Cui and Perera, 2008; Ebert and 
Gallus, 2009; Ebert and McBride, 2000). (RA 2: 110) 
 
Tense usage is predominantly the simple present, although occasionally the present perfect is also employed. The 
preference for the present tenses indicates the current relevance of the topic being discussed. In most instances, 
centrality claims contain non-integral citations. Although Swales (1990) suggested that they are usually 
“introduction initial” (p. 145), centrality claims in Forestry RAIs are not always so. In most instances, some extent of 
topic generalisations is made before centrality is claimed. 
 
The step ‘claiming centrality’ appears in 55% of the Forestry RAIs, indicating that it is an optional step in the 
discipline (Kanoksilapatham, 2005). The result is comparable to Wildlife Behaviour (Samraj, 2002) and Civil 
Engineering (Kanoksilapatham, 2011) RAIs, where centrality claims appear in 50% and 48.3% of the RAIs 
concerned. Of the total occurrences of centrality claims in Forestry, 81.8% of the RAIs are presented in terms of 
problems in the real world compared to only 50% in Wildlife Behaviour. The remaining instances indicate the 
importance of research in a particular aspect for furthering knowledge of the phenomenon. 
3.2.2  Topic generalisations of increasing specificity 
Move 1-Step 2 (i.e., ‘topic generalisations of increasing specificity’) consists of generalisations and specific 
references to previous studies. Topic generalisations in Forestry RAIs cover phenomena as well as knowledge or 
practice (Swales, 1990). Examples 7 through 10 show generalisations referring to knowledge in the field, and 
examples 11 through 13 show those relating to general phenomena. In the case of knowledge-based generalisations, 
lexical items referring to research and knowledge (e.g., ‘research’, ‘link’, ‘scientific evidence’, etc.) are often pre-
modified by adjectives indicating extensiveness and significance (e.g., ‘extensive’, ‘ample’, ‘strong’, etc.). 
Generalisations regarding phenomena often refer to the pressing need for action owing to factors, such as fire, 
climate change,  logging, and pestilence.   
 
7. This reorientation in forest planning has become the subject of extensive research, much of which 
concludes that as the complexity of forest management issues increases, so too does the need to 
involve the public in planning processes (Natcher 2001; Beierle and Cayford 2002; Wellstead et al. 
2003)…Government policies, criteria, and indicator frameworks and forest certification standards are 
increasingly considering the place for Aboriginal rights, values, knowledge, and interests (Adam and 
Kneeshaw 2008).  (RA 9: 2248) 
8. Asthe link between changing climatic conditions and elevated atmospheric carbon dioxide 
concentrations becomes increasingly clear (Intergovernmental Panel on Climate Change 2007), forest 
management is shifting to include maximization of carbon stocks (Malmsheimer et al. 2008) (RA 18: 
479) 
9. Experiments using stem girdling – a technique that removes bark and phloem and thus terminates 
substrate transport below the point of phloem interruption – have indicated a strong link between root 
respiration and recently assimilated carbon (i.e. photosynthate). (RA 12: 142) 
10. Ample scientific evidence links excessive deer browsing to damaged and degraded plant communities 
and altered or impeded forest regeneration processes in northern Pennsylvania (Hough 1965; deCalesta 
1994; Horsley et al. 2003). (RA 10: 698) 
11. Over the years, these forests have been threatened by such contemporary stress factors as logging in 
the early 20th century, deposition from acid rain, attacks from the invasive insects (e.g. balsam 
woolyadelgid Adelgespiceae (Ratzeburg), and alteration of the environment due to climate change. 
(RA 5: 27) 
12. In eastern Canada, spruce budworm (SBW; Choristoneurafumiferana (Clemens)) outbreaks are 
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significant drivers of natural forest condition (Blais 1983). (RA 6: 2177)  
13. The physical structure and biological functioning of forested streams can be strongly influenced by 
patterns of tree mortality within the adjacent forest. (RA 8: 2231) 
 
 The generality and current relevance of a problem identified in Forestry are generally emphasised via the use of 
the simple present and the present perfect. Writers generally indicate tentativeness in knowledge claims through the 
use of modals such as ‘can’, ‘may’, and ‘will’. Non-integral citations are more frequently used than integral 
citations. In instances where a specific study or single research event is referred to, especially by means of integral 
citations, authors predominantly use the simple past as shown in examples 14 through 16.  
 
14. Linvill (1990) smoothed the original Utah step-function with a sine curve, creating the Modified Utah 
model, which was demonstrated as superior. (RA 1: 1074) 
15. Amanipulative study with CaSO4 and (NH4)2SO4 additions to sapling stems elicited only a response 
to Ca when NH4 was added, suggesting a colimitation by these two factors (Bigelow and Canham 
2007). (RA 10: 699) 
16. Stillwell (1956) suggested that SBW-caused top kill provides a means of entry for wood-destroying 
fungi, which increases development of internal decay and windthrow susceptibility. (RA 6: 2176) 
 
As reported by Swales (1990), present-tense verb forms can be correlated to the occurrences of non-integral 
reporting verbs, as shown in the examples above and the simple past with integral reporting verbs. Both active and 
passive constructions are notably observed, although the active voice is seen as being more frequent.   
3.3. Move 2: Establishing a niche 
     In Forestry RAIs, a niche is established by means of Step 1A (i.e., ‘indicating a gap’) and to a lesser extent by 
Step 2 (i.e., ‘presenting positive justification’). There is a notable absence of Step 1B (i.e., ‘adding to what is 
known’) in Forestry RAIs. Move 2 is realised by means of gap indication in all but one of the Forestry RAIs, as in 
the case of Wildlife Behaviour (Samraj, 2002). In the case of positive justifications, the two disciplines show 
considerable similarity in that nearly half of their RAIs employ this step. RAIs in Civil Engineering, however, differ 
from those in these two disciplines in that niche establishment is accomplished solely through gap indications, which 
occur to a lesser extent,  in 71.7% of the CE RAIs (Kanoksilapatham, 2011).  
3.3.1. Indicating a gap 
     Lim (2012) identified four ways in which writers indicate a gap in previous research, of which three are 
employed in Forestry RAIs. They are (i) "highlighting the complete absence of research bearing a specific 
characteristic", (ii) "stressing insufficient research in a specific aspect" and (iii) ‘"revealing a limitation in previous 
research" (Lim, 2012, p. 234-237). Likewise, in Forestry, a total lack of research in a certain area is pointed out 
using negatives, such as ‘no’ and ‘not’ (e.g., ‘have not yet been conducted’, ‘have not been exploited’).  
 
17. Warming that has already occurred may have impacted chill accumulation in Australia; however, 
quantitative analyses have not yet been conducted. (RA 1: 1074) 
18. Few studies specifically test the predicted variation in input processes, and the implications of the 
schema for modelling LWD source distances have not been exploited. (RA 8: 2232) 
19. ...but there have been no large-scale field surveys directly comparing the plant communities of 
plantations and semi-natural woodlands in Ireland to date. (RA 14: 87) 
 
Insufficient research is presented as the lack of understanding of a certain phenomenon or concept (e.g., ‘poorly 
understood’, ‘source of uncertainty’, ‘not well-established’, ‘unclear’, etc.), the lack of sufficient number of studies 
(e.g. ‘few studies’, ‘relatively few studies, ‘little empirical work’, ‘not common’, etc.) or limitations in existing 
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knowledge (e.g., ‘little is known’, ‘limited detailed information’, etc.). The present tense is used in all instances to 
indicate that the highlighted gap refers to the current state of knowledge in the field. In Forestry RAIs, the present 
perfect is usually employed to indicate that the statement is valid up to the time of writing. 
 
20. …differences in transpiration of re-growing trees probably contribute to this variation, the role of tree 
water use in the early phase of post-fire regeneration remains poorly understood.(RA 11: 2) 
21. Climate change will likely affect tree species distributions and productivity in the region, but the 
magnitude, speed and underlying mechanisms are uncertain (Hamann and Wang, 2006; Rehfeldt et al., 
2006; Coops et al., 2011).( RA 13: 93) 
22. Nutrient requirements of the oak species are not well established... (Demchik and Sharpe 1999a, 
1999b) (RA 10: 699). 
23. In this regard, the IPCC climate-change panel concluded that changes in cloud patterns remain the 
largest source of uncertainty in all climatic models (IPCC, 2007). (RA 5: 28). 
24. Yet despite the direct involvement of Aboriginal peoples in planning processes, it is unclear whether 
such engagement has actually led to any substantive changes in forest planning outcomes. (RA 9: 
2248) 
25. In addition, understanding the consequences of altered forest age for total ecosystem carbon stocks 
requires inclusion of carbon pools not traditionally examined in forest inventories, notably dead woody 
material, which can be substantial, despite being relatively unexplored (Duvall and Grigal  1999, Kohl 
et al. 2008, Bradford  et al. 2009). (RA 18: 480) 
26. Moreover, little is known about the response of stand water use to fire in Eucalyptus delegatensis R. 
Baker (Alpine Ash)...(RA 11: 2). 
27. There is limited detailed information about the possible role of forest structure, composition and 
environmental factors in explaining the spatiotemporal patterns of Engelmann spruce mortality during 
a spruce beetle outbreak. (RA 20: 2 ) 
28. …because few studies have directly measured tree water use in the first decade after fires. (RA 11:2) 
29. However, relatively few studies have reported comparable measurements of microclimate during 
different cloud types and patterns, nor the associated impacts on plant ecophysiology (Young and 
Smith, 1983; Knapp and Smith, 1990; Johnson and Smith, 2008; Reinhardt and Smith, 2008b). (RA 5: 
28) 
30. Multi-location analysis of several chill models are not common, with the notable exception of 
Luedeling and Brown (2010).. (RA 1: 1075) 
31. However, there has been little empirical work  examining  volumetric  scaling  relationships  for  tree 
branches. (RA 17: 451) 
 
Limitations of previous research are generally highlighted with reference to data, method of analysis, duration of 
study, locations, species covered, technology, and quality of outcomes. In doing so, writers usually acknowledge that 
considerable studies have been carried out and then move on to establish the need for further research in view of the 
limitations of previous studies.   
 
32. Currently there is some disagreement on the biomass...due to the sparsity of field data, saturation of 
remote passive optical and radar measurements. (RA 3: 123) 
33. These methods are not ideal for assessing events with a fixed location (no issues with offset or feature 
matching) that consist of a structured, autocorrelated perimeter. (RA 2: 111) 
34. The strength of association between broad-scale climate patterns and annual wildfire activity, typically 
represented by area-burned statistics, is often weak due to a variety of other factors that also control the 
initiation and spread of fires. (RA 7: 2194) 
35. Most direct measurements have been carried out for fairly short periods and/or in older stands. (RA 11: 
2) 
36. These studies tended to focus on a few locations (Perez et al., 2008; Luedeling et al., 2009a) or contain 
phenological information which is correlated to the different chill models… (RA 1: 1075). 
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37. Kirby (1988) has compared the vascular plants of plantations…in southern Britain, and found them to 
support similar communities, although it is suggested these remnants may not be typical of the original 
woodland area. (RA 14: 86). 
38. Rosette et al. (2008) achieved a canopy height accuracy (root mean square error, RMSE) of 2.5 m 
using a 10 m horizontal resolution DEM provided by the UK Ordnance Survey for the 65 m footprint 
ICESat/GLAS instrument (Hyde et al., 2005). However, such fine resolution and accurate DEMs are 
not available globally. (RA 3: 125) 
39. This approach has the advantage that the plots are distributed throughout the area of interest and are 
thus likely to be representative, but it has the disadvantage that inventory data may not provide the best 
insight into relationships between age and ecosystem carbon stocks because stand age may be related 
to other factors that influence carbon stocks (Johnson and Miyanishi 2008). (RA 18: 480) 
40. The drop in intensity due to the shadow could mistakenly be interpreted as the separation between the 
ground and canopy, leading to an inaccurate height estimate. (RA 3: 124) 
 
In terms of tense usage, writers in Forestry tend to use three major tenses, including the simple resent, present 
perfect and simple past. The simple past is used when making a reference to specific studies. Attitudinal language 
with negative connotations (e.g., ‘not ideal’, ‘weak’, ‘short periods’, ‘few locations’, ‘not typical’, ‘inaccurate’, etc.) 
and contrastive markers (e.g., ‘however’, ‘yet’, ‘but’, and ‘although’) are used to convey the inadequacy of past 
studies. 
3.3.2 Presenting positive justification 
While 95% of the Forestry RAIs employ gap indications to establish a niche, 50% of the RAIs analysed provide 
positive justifications for the study being carried out. In making justifications, writers (i) highlight the need for their 
research in relation to real world problems (e.g., ‘to study water yield from catchments’, ‘to mitigate beetle 
outbreaks’, etc.), (ii) highlight the merits of the species chosen for the study (e.g., ‘have an evolutionary history of 
chronic disturbance via burning with fires’, ‘a minority of tree species…that apparently contradict the ‘pipe model’ 
theory’, etc.), or (iii) make a case for furthering knowledge in the field (e.g., ‘may inform ongoing debate’, ‘need for 
better information’, etc.). 
 
41. Measurements of the structural, physiological and environmental controls on water use in relation to 
stand age in Alpine Ash may inform ongoing debate about the physiological ecology of transpiration in 
tall trees (Ryan and Yoder, 1997; Koch et al., 2004; Ryan et al., 2006). (RA 11: 2) 
42. By identifying factors influencing patterns of spruce beetle outbreak, it may be possible to devise 
silvicultural recommendations for the purpose of mitigating spruce beetle caused Engelmann spruce 
mortality. (RA 20: 2) 
43. If these fires are detected and suppressed while small, substantially large areas may be circumvented 
from the annual area-burned record.(RA 7: 2194) 
44. Since longleaf pine (P. palustris Mill.) ecosystems have an evolutionary history of chronic disturbance 
via burning with fires returning as frequently as every 1–3 years (Mitchell et al., 2006) and individual 
trees commonly withstand crown scorch consuming up to 100% of the foliage (Guo et al., 2008), it 
was an ideal species for this study. (RA 12: 143) 
45. E. delegatens is is also of particular interest because it is one of a minority of tree species (McDowell 
et al., 2002; Mokany et al., 2003; Macfarlane et al., 2004) that apparently contradict the ‘‘pipe model 
theory’’ of Shinozaki (1964a,b). (RA 11: 2) 
46. In spite of general public support for post-beetle outbreak forest operations (Western Governors’ 
Association, 2002), salvage logging remains highly controversial (Donato et al., 2006; Newton et al., 
2006), so managers must base their actions on well-designed research that evaluates multiple 
alternatives. (RA 15: 260) 
47. Although old-growth logging is to be phased out in State forests, by 2030 (FT, 2009c), the atmospheric 
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legacy of  that activity to-date will be long-lived and therefore requires quantification. (RA 4: 157) 
48. Because of their wide use and importance to carbon budget estimation, ensuring their accuracy has 
taken on new significance. (RA 19: 490) 
49. There is a proposal for an instrument that can achieve this coverage with an array of small footprints, 
called LIST (National Academy of Sciences, 2007), but it is still in the very early stages of 
development. Therefore, as spaceborne lidar looks set to remain large-footprint for the foreseeable 
future (when national budgets allow it to be considered again) a reliable method for separating the 
ground and canopy returns is needed.(RA 3:125) 
50. The growing need for whole-tree measurements, motivated by a greater need to express the full 
economic and ecological value of forests, demands that better models of whole- tree volume be 
developed (Kantola and Miikela 2006). (RA 17: 451) 
 
The modal auxiliary ‘may’ is recurrently used to present potential benefits of carrying out the study. While the 
present tense is predominant, positive adjectives such as ‘better’, ‘ideal’, and ‘particular’ are used to pre-modify 
nouns so as to highlight the appropriateness of the study. 
3.4. Move 3: Presenting the present work 
Move 3 is present in all the Forestry RAIs, as in the case of Wildlife Behaviour (Samraj, 2002) and Civil 
Engineering RAIs (Kanoksilapatham, 2011). Five of the seven steps proposed in Swales’ (2004) CARS model have 
been identified in this corpus. The two steps that are not employed in the Forestry corpus are ‘announcing the 
principal outcomes’ and ‘outlining the structure of the paper’. 
3.4.1   Announcing present research descriptively and/or purposively 
Step 3.1 is employed in 100% of the Forestry RAIs. Such a high frequency is comparable to that in Wildlife 
Behaviour (Samraj, 2002) but differs from that in Civil Engineering in which just over three quarters of the 
engineering researchers incorporate it (Kanoksilapatham, 2011). A descriptive announcement in Forestry RAIs 
would typically start with noun phrases referring to the study (e.g., ‘this study’, ‘the present study’, ‘this article’, 
‘this paper’, etc.) or with a personal pronoun referring to the authors (i.e., ‘we’), followed by a procedural or 
reporting verb (e.g., ‘conducted’, ‘assess’, ‘describe’, etc.). One of the studies was seen to announce exclusions from 
the study (‘we have not attempted’). Although both present and past tenses are used, the simple present appears 
predominant.  
 
51. The present study describes quantitative patterns of daily cloud cover and immersion patterns that 
occurred during the morning and afternoon… (RA 5: 28) 
52. This study investigates alternatives to area-burned statistics..(RA 7: 2194) 
53. In this study four chill models were selected for historical chill analysis. (RA 1: 1075) 
54. This answer probably differs, depending on resource conditions and costs. Therefore, we sought to 
understand the factors (including road quality) that affect demand for recreation. (RA 16: 281) 
55. …therefore we had the opportunity to reconstruct the timing and pattern of Engelmann spruce 
mortality using dendrochronological techniques. (RA 20: 2) 
56. …so it is proposed that it will be possible to see the changing proportions … and so derive canopy 
height over topography more accurately….We propose that a dual wavelength lidar could feasibly be 
launched as a second generation canopy lidar satellite and will overcome the shortcomings of 
monochromatic lidar over topography. (RA3: 126) 
 
In the case of purposive announcements, there is often a clear lexical indication that it is the objective of the study 
that is being presented (e.g., ‘the primary objective’, ‘a secondary objective’, ‘our objective’, ‘the goal’, etc.), 
followed by the linking verb ‘be’ (e.g., ‘was’, ‘were’, ‘is’, etc. ) and an infinitive indicating what the study is about 
(e.g., ‘to describe’, ‘to determine’, ‘to document’, etc.).  
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57. Our research objectives were to characterize the post-outbreak forests, fuels and fire potential in 
harvested and untreated stands and to project how conditions will change as forests recover from the 
current bark beetle outbreak in north-central Colorado. (RA 15: 261) 
58. The objective of this study was to measure plot water use in subalpine (-1300 m) stands of Alpine 
Ash…(RA 11: 2) 
59. The primary objective of this research was to determine the effects of dolomitic limestone applied at 
rates of…(RA 10: 699) 
60. Our objective was to determine if levels of canopy disturbance typical of frequent natural disturbance 
would influence belowground processes. (RA 12: 143) 
61. Our main aim in the present study is therefore to incorporate forest history in quantifying the major 
effects of logging of primary forest on C flux. We will also identify avenues to reduce emissions and to 
ascertain sink capability. (RA 4: 157) 
 
In terms of tense usage, the frequency of the simple past tends to be higher, although the simple present is 
occasionally used.  
3.4.2   Presenting hypotheses, questions and assumptions 
Step 2 (i.e., ‘presenting hypotheses, questions and assumptions’) is found in half of the Forestry RAIs. Except for 
one instance, all other introductions present hypotheses rather than questions or assumptions. The tense used is 
mainly the simple past as exemplified below: 
 
62. We hypothesized that (1) soil CO2 efflux would not be reduced by foliar scorching..and (2) 
carbohydrate concentrations of the smallest, most metabolically active fine roots would be maintained 
via the mobilization of carbohydrate reserves from larger roots. (RA 12: 143) 
63. Our hypotheses were (1) the addition of the lime would increase the growth of the oak seedlings 
relative to native soil conditions and (2) fencing to exclude deer would further increase seedling 
growth. (RA 10: 699) 
64. We tested two hypotheses: the timing of the outbreak would be influence by forest structure, 
composition and environmental factors…and the outbreak had an epicentre…(RA 20: 2) 
65. Taken together, this body of literature supports a hypothesis that…A competing hypothesis is offered 
by...We evaluate the competing hypotheses described above and include our own empirical evidence, 
exploring biomass relationships in a data set spanning most of northern New York and New England. 
(RA 19: 490) 
66. We evaluated three predictions: (i) stands will decrease in spruce–fir abundance during a SBW 
outbreak or harvest treatment and will increase in nonhost hardwood (deciduous species) abundance; 
(ii) harvest treatment stands will have higher postdisturbance mortality and thus fewer green tree 
legacies. (RA 6: 2177) 
 
In all instances, the word ‘hypothesis’ is included either as a verb (as in ‘we hypothesized’) or as a noun (e.g., 
‘tested the hypotheses’, ‘our hypothesis’, etc.). These hypotheses, usually numbered in Forestry RAIs, engage the 
auxiliaries ‘would’, ‘may’ or ‘can’. 
3.4.3   Definitional clarifications 
Step 3.3 (i.e., ‘definitional clarification’) is employed in only 10% of the Forestry RAIs, thus indicating that it is 
not a principal information element in Forestry RAIs. [This step is not employed in CE or WB (Kanoksilapatham, 
2011; Samraj, 2002).] Examples of Step 3.3 are given as follows: 
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67. The AMO is a mode of Northern Hemisphere climate variability (Kerr 2000) that has been increasing 
steadily during recent decades of increased Canadian wildfire activity. The AMO is the first-rotated 
empirical orthogonal function (EOF) of global sea surface temperatures (SST) from which interseasonal 
El Niño – Southern Oscillation (ENSO) and local trends have been removed (Enfield and Mestas-Nuñez 
1999; Mestas-Nuñez and Enfield 1999). It is a long time scale oceanic phenomenon with a ~70-year 
period and is confined mainly to the North Atlantic Ocean but can have global effects. (RA 7: 2194) 
68. Erdle and Sullivan (1998, p. 83) defined “forest management as the process of: designing and  
implementing a set of actions which; is deemed likely to result in a set of forest conditions which; is 
deemed likely to provide the desired values in the desired amount over time” ... (RA 9: 2248) 
 
Definitions are employed in this discipline to offer a description or explanation of terms, and they typically 
involve the use of the simple present or simple past, and both integral and non-integral citations are needed to define 
terms  covered in previous research dealing with the subject.  
3.4.4   Summarising methodology 
Step 4 (i.e., ‘summarising methods’) has been found in 50% of the Forestry RAIs, thus exhibiting a clear 
distinction from WB RAIs, in which the step is not employed at all; nonetheless, it is not close to the frequency of 
the step in CE, in which the step is employed in 66.7% of the RAIs. This step is characterised by method-related 
nouns (e.g., ‘approaches’) and procedural verbs (e.g., ‘used’, ‘calculated’, ‘measured’ and ‘analysed’). As in the case 
of aforementioned steps where research is announced and hypotheses presented, there is a propensity for writers to 
use the first person pronoun ‘we’ in the sentence-subject position in Forestry RAIs. The passive structure, typical of 
Method sections, constitutes a major feature as illustrated below: 
 
69. We measured sap flux with the heat ratio method (Burgess et al., 2001)…. and analysed results for 213 
days from December 2009 to August 2010 (late spring to late winter), during which data were 
continuously available for all trees. To inform future attempts to predict effects of fire on stand water on 
a process basis, we also measured physiological variables… (RA 11: 2) 
70. Chill was calculated at 13 locations of horticultural importance in Australia using four different chill 
models for 1911–2009.(RA 1: 1075) 
71. In this article, because actual spruce beetle populations were not monitored, the quantity of spruce 
beetle-killed Engelmann spruce is used as a proxy for putative beetle populations and to discriminate 
between two distinct population phases: early and late outbreak. (RA 20: 2) 
72. We depart from conventional approaches by including socioeconomic measures of wildfire activity and 
by aggregating spatially referenced wildfire data over units of observation chosen to diminish variability 
caused by factors unrelated to climate. Because our approach emphasizes informed decisions about data 
types and observational units as a means of addressing data limitations and revealing underlying 
patterns, we refer to it as data-centred. (RA7: 2194) 
73. We used the Atlantic Multidecadal Oscillation (AMO) index to represent broad-scale climate patterns in 
our analysis. We considered the AMO an ideal candidate for investigation because its influence on 
interannual variability in Canadian wildfire activity was previously unconfirmed but highly plausible. 
(RA7: 2194) 
 
The simple past is generally employed to summarise methods, although there are instances of the use of the 
simple present. A combination of the two was observed in one instance, where the simple present is used to justify 
the method adopted and the simple past is employed to refer to actions performed by the researchers. 
3.4.5   Stating the value of the present research 
Step 5 (i.e., ‘stating the value of the present research’) is found in 30% of the Forestry RAIs. This is comparable 
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to CE RAIs in which the step is employed in 38.3% of the RAIs (Kanoksilapatham, 2011). Instances of Step 3.5 are 
given as follows: 
 
74. If a relationship between interannual wildfire activity and the AMO can be demonstrated, our approach 
may provide insight for future studies of broad-scale climate influences on ecological and 
socioeconomic systems. (RA 7: 2194) 
75. This study represents the first major investigation into historical chilling from several models commonly 
used in fruit production and research and will assist researchers in applying chill models in a climate 
change context. (RA 1: 1075) 
 
Authors highlight distinguishing features of the research using adjectives or nouns depicting noteworthiness of 
the new study being introduced (e.g., ‘provide insight for future studies’, ‘represents the first major investigation’). 
They generally present the potential benefits that can be derived from their studies using modals indicating varying 
degrees of certainty or tentativity (e.g., ‘may provide insight for future research’, ‘will assist researchers’, etc.).  
4. Conclusion and implications 
This study has been carried out with the intention to provide students in Forestry a genre-based understanding of 
research articles in the discipline and to facilitate the design of relevant teaching materials that could help instructors 
impart the genre-related knowledge concerned. It has been found that the three moves in the CARS model (Swales 
1990, 2004) account for the overall communicative purposes of Forestry RAIs. In having a 100% representation of 
the three moves, Forestry is similar to Wildlife Behaviour and Civil Engineering in which both Move 1 (i.e., 
‘establishing a territory’) and Move 3 (‘presenting the present work’) appear in 100% of the RAIs. In addition, Move 
2 also appears in all the Forestry RAIs. To be precise, all the three moves are considered ‘obligatory’ in Forestry. 
While most (five of the nine) constituent steps are optional, two steps (i.e., Steps 1.2 and 3.1) are obligatory, and 
another two steps (i.e., Steps 1.1 and 2.1A) are quasi-obligatory. 
  
Due to the cyclical nature of RA Introductions (Crookes, 1986), the number of move units in the corpus range 
from a minimum of three to a maximum of 24. All three moves tend to recur, with Move 1 being most inclined to be 
engaged in cyclicity as it exhibits recurrences in 80% of the RAIs. In Civil Engineering too, Move 1 is also much 
involved in the cycles, and it occurs in 86.67% of the RAIs in the discipline concerned (Kanoksilapatham, 2011). 
Significant difference is therefore seen in the nature of Move 2, which recurs in 70% of the Forestry RAIs, but in 
only 18.33% of CE RAIs (Kanoksilapatham, 2011). Our finding therefore suggests that in a more established 
scientific discipline, like Forestry, writers are more likely to incorporate niche establishments in their RAIs. This 
means that in our preparation of learning materials for Forestry majors, considerable attention may therefore be 
directed to how niches are established using the language resources explained in this study. The recurrence of Move 
3, in contrast, is only 40% in Forestry but 55% in Civil Engineering (Kanoksilapatham, 2011). The ‘1-2-3’ move 
cycle has been found in only 15% of the Forestry RAIs. A variety of other move structures, however, have been 
observed in Forestry, thus reflecting the idiosyncrasy of writers [as noted by Kanoksilapatham (2011) about Civil 
Engineering RAIs]. At the same time, it gives credence to Crooke’s (1986) observation that the ‘1-2-3’ cycle is 
expected to occur only in shorter introductions, but any number of alternatives are possible in longer RAs. 
 
Our analysis also shows how the generic CARS model can be adapted to help us prepare learning materials for 
Forestry students. There are only three obligatory/quasi-obligatory steps in Forestry RAIs, and they are (i) Step 1.2 
(i.e., ‘topic generalisations of increasing specificity’), (ii) Step 2.1A (‘indicating a gap’), and (iii) Step 3.1 (i.e., 
‘announcing the research descriptively and/or purposively’). However, other steps such as ‘centrality claims’, 
‘presenting positive justification’ and ‘summarising methods’ are found in nearly half of the Forestry RAIs. Overall, 
Forestry RAIs are similar to those in other scientific disciplines, such as Wildlife Behaviour (Samraj, 2002) and 
Civil Engineering (Kanoksilapatham, 2011) only in the use of certain rhetorical steps. Cross-disciplinary differences 
do occur in the use of certain steps such as gap indications, hypothesis postulations, research question formulations, 
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and methodological summaries. To be precise, both Forestry and WB place considerable emphasis on Step 2.1A 
(i.e., ‘indicating a gap’) in niche establishments, as it appears in 95% of the Forestry RAIs and 91.6% of the WB 
RAIs. However, the step is employed in just 71% of the Civil Engineering RAIs, even though it is the only step used 
in Move 2 (Kanoksilapatham, 2011). While half of the Forestry researchers consider it necessary to clearly lay out 
their hypotheses, only a third of the WB authors consider it necessary to do so. According to Samraj (2002), WB is a 
discipline concerned with hypothesis testing where observed animal behaviour is interpreted against prior 
hypothesis. From the animal world to that of plants, a parallel can be clearly drawn in regard to the importance given 
to hypothesis testing. Civil engineers, on the other hand, do not state their hypotheses, but prefer to use the step in 
‘announcing research purposively’ to highlight what their studies are concerned with (Kanoksilapatham, 2011). 
When it comes to summarising methods, none of the WB authors employ the step, but two-thirds of CE writers do 
so. In comparison, Forestry is comparatively moderate in that research questions and/or hypotheses are used in 50% 
of the RAIs.  Innovations in new technology and techniques have also made it relevant for forestry researchers and 
civil engineers to give a summary of the methods employed in their studies. As ‘announcing the principal outcomes’ 
is not found in any of the Forestry RAIs, it is recommended that instructors avoid emphasising the importance of 
previewing findings in Forestry research introductions. In addition, this study has shown how salient linguistic 
features can be used as a starting point to help Forestry majors distinctly recognise and distinguish the different steps 
in the RAIs. Distinguishing these prominent language features may then enable novice writers to further discover 
and autonomously learn how the major constituent steps can be effectively presented in actual research introductions 
in the discipline.  
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